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St Praxedis trice; Technical Examinations of St Praxedis

Arie Wallert:

St Praxedis, 1,2,3,4.

The early works of Johannes Vermeer have presented the schol-
arly community with difficult problems. They are distinctly
different in concept and execution from Vermeer’s mature
style. This has led to diverse opinions and heated discussions
on the dating and attribution of Vermeer’s early works.? These
discussions intensified after A.K. Wheelock, curator of North-
ern Baroque Paintings of the National Gallery Washington,
followed an earlier suggestion by M. Kitson that a painting
of St Praxedis, then in the Barbara Piasecka Johnson collec-
tion, would be an autograph early painting by Vermeer. (fig.
1) The St Praxedis is thought to be a replica, or a faithful copy,
after a painting by Felice Ficherelli (1605-1669), now in the
Fergnani Collection, Ferrara. (fig 2) In both, almost identi-
cal paintings St Praxedis is depicted in a stunningly-powerful,
deep raspberry-red dress, kneeling directly before the viewer.
Surrounded by large classical buildings, she squeezes blood
from a sponge into a decorated silver ewer. A second figure,
possibly a St Pudentia, is in the right background.

The attribution of St Praxedis to Vermeer, is primarily based
on the date and signature at the lower left: “Meer 1655”(1653?)
and the purported inscription at the bottom right: “Meer N
R[..]Jo[.]o”* Other arguments are found in the stylistic and
thematic relationships to other early Vermeer paintings.” Many
scholars adamantly rejected the attribution. Jon Boone wrote
in 2002 in the ‘Essential Vermeer 2.0’, that: “In looking at Saint
Praxedis one does have a hard time understanding its attribu-
tion to Vermeer. It is a second-rate copy of a mediocre painting
by an undistinguished artist, with certain features — such as the
awkward wrap-around hands -antithetical to Vermeer’s sensi-
bility as well as his draftsmanship “® As the St Praxedis shows
such prominent Italianate features, many scholars assume that
the painting is not Dutch at all, but a seventeenth-century Ital-
ian painting. And indeed, the St Praxedis is ‘in theme and con-
ception wholly typical of the Florentine Seicento’’

Given these arguments one should, therefore, first try to
establish whether the picture under investigation is of Dutch

or Italian origin, and try to understand more about its genesis
and technical features. It seems imperative that a technical ex-
amination of the copy should be made. This should, of course,
be done in close comparison with the St Praxedis that seemed
to have been the impetus of it all: the one in the Fergnani Col-
lection in Ferrara.® (fig 2) All scholars are in agreement that
the Kitson St Praxedis (see note 7) is a very close copy of the
Ferrara St Praxedis.

It is, however, not generally known that the Ferrara St
Praxedis in its turn, is also a very faithful copy. On 17 Octo-
ber 2017 another picture with a saint Praxedis was sold at the
auction house Dorotheum in Vienna.” In the auction cata-
logue this painting labelled St Praxedis, was also described as
painted by Ficherelli (fig 3). This ‘new’ St Praxedis had always
been in the Bardi-Serzelli collection in Florence. It was already
mentioned as a Ficherelli in Baldinucci’s 1681 inventory.'” It
had lived in Florence from the seventeenth century till the
twenty-first, remained fairly inaccessible for anyone outside
the Serzelli or Bardi families, and never left the country. In that
collection it was unavailable for any later copying after it had
left the studio of Ficherelli. It is, therefore, not likely to be di-
rectly associated with the Kitson St Praxedis. It can, however,
be directly associated with the Ferrara painting. The Bardi-
Serzelli painting has already in 1681 been documented as by
Ficherelli. And also the Ferrara picture has always unanimous-
ly, and convincingly, been given to Ficherelli. Both pictures
stem from the same studio, and somehow must share a com-
mon genesis. The Bardi-Serzelli St Praxedis appears almost
identical to the Ferrara and the Kitson pictures. However, the
dimensions of this painting, measuring 115 x 90 cm, are larger
than for the other two. And the saint’s figure is painted in a
flufty, almost ‘soft-focus’ brushwork with an opaque orangey
red, rather than the translucent raspberry-red lake pigments
for the other two.

This provokes questions about the genesis of the whole
series.

The very first design for the figure of the saint Praxedis of
the whole series, was a drawing in black chalk on paper." The
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Fig 1 Johannes Vermeer (attr.) St Praxedis, oil on canvas, 101.6 x 82.6 cm, National Mu-
seum of Western Art, Tokyo, signed and dated 1655. (the Kitson St Praxedis)

Fig 2 Felice Ficherelli, St Praxedis, oil on canvas, 102.5 x 78.9 cm, ¢. 1645, Fergnani

Collection Ferrara (the Ferrara St Praxedis)

drawing originally must have been much more powerful, than
it is now. It is now vague, washed out, and water-stained. (fig.
4) In this drawing the saint was placed to the right in in an
open landscape with trees and a small classical temple on the
background to the left. For the first painting of the series, i.e.
the Bardi-Serzelli St Praxedis, the figure of the saint was then
free-hand copied from the drawing onto the canvas. But on
the canvas the figure was more centrally placed in a different
architectural setting. Infrared examinations by professor Gian-
luca Poldi of the university of Bergamo, have shown that dur-
ing the actual painting process several changes to the initial
composition had been made. In the initial underdrawing of
the painting, a column with a Tuscan base was planned to the
left. This was to replace the small temple in the landscape of
the background of the drawing. But in the end, only the fig-
ure of the saint with her ewer and the stone plinth in the fore-
ground were used in the painting.'? In his examination of the
painting, Poldi found a number of pentiments that give clear
evidence that during the painting process, the painter made
a number of alterations to accomplish the final result. In the
final version the idea of the column to the left was abandoned

Fig 3 Felice Ficherelli, St Praxedis, oil on canvas, 115 x 90cm, c. 1640, private collection,
(the Bardi-Serzelli St Praxedis)




Fig 4 Felice Ficherelli, St Praxedis, drawing in black chalk on paper, 40 x 40 cm, Flo-
rence, Galerie degli Uffizi, Gabinetto degli Stampe e Disegni, inv. no. 3705 S (digitally
enhanced photograph)

and replaced with a simple square block. To the right, initially,
a much more ornate architecture was foreseen.

Infrared examinations of the other two paintings do not
show any of such pentiments. The other two paintings just
faithfully follow the final stage of the Bardi-Serzelli St Praxe-
dis. This would strongly suggest that the Bardi-Serzelli St
Praxedis was the first painting of the series, from which the
other two are derivatives. Copying from this first, original
painting was done extremely close in proportion and to scale.
The dimensions of the Bardi-Serzelli painting may be slightly
larger than those of the Ferrara St Praxedis, but not by much.
The first version just has slightly more background. And it is
there that the differences can be found. The classical ruins in
the background to the left extend a little bit higher and there is
more and cloudier blue sky than on the Ferrara St Praxedis. To
the right we see more of the Pantheon-like building with the
cupola. We see more people gathered at the entrance. And the
tympanum above shows a putto holding a blank coat of arms.
Otherwise, however, the figures of the beheaded martyrs and
the saints Praxedis and possibly Pudentiana, and the ewers in
which the blood of the martyrs is spent, are identical in form
and size. An overlay of the two paintings sized to scale shows
that the figures are virtually congruent! (fig S) This remark-
ably precise similarity is the result of a fairly simple standard
studio practice.

Fig5 overlay - scaled to size - of the Ferrara St Praxedis in black and white at 50 %
transparency over the Bardi-Serzelli St Praxedis in colour.

Making copies

Methods for copying paintings have a long history. It is quite
telling that the very first recipe in the Byzantine painters’ man-
ual by Dionysius describes a method used to make a copy of
a respectable example.!® That method is not essentially differ-
ent from the procedure that is described in the seventeenth-
century treatise Modo da tener nel Depingere by the painter
Giovanni Batista Volpato.' In this Volpato manuscript, the
activities in the painter’s studio are described in the form of a
dialogue between two painter’s apprentices. And transferring
the outlines of a composition from one painting to the other
with the use of tracing paper is described as the humble task of
the assistant and not that of the master."”

The dialogue relates that transparent paper is prepared
to the size of the original painting, laid over it and that the
contours of the figures visible through the paper are traced,
either with black chalk of with a piece of charcoal. Next, an-
other piece of paper of the same size was dusted with pigment
powder, lead white or gypsum. This second piece of paper was
then — with the powdered side below — laid over the primed
copy canvas. The transparent paper was then laid on top of
this, and the contours of the drawing were traced with the
pointed back side of a brush. The pressure of the point trans-



Fig 6 (left) infrared reflectogram (detail) of the Ferrara St Praxedis, showing reinforce-
ments with very fine contour lines in carbon black (graphite?)

Fig 7 (right)

a, detail from the open edge of the Ferrara St Praxedis, showing it made on a twill-
weave canvas,

b twill weave fraction 2/1 as impression of the canvas in the back side of the ground la-
yer (digital microscope, low range mag., 150 x, scale bar = 500 um)

lated through the papers and resulted in the deposition of the
pigment powder, lead white or gypsum, onto the target sur-
face, i.e. the prepared canvas. In this manner, the tracing on
the transparent paper was — though sometimes slightly vague
— transferred. These transferred lines could then serve as a the
underdrawing for the copy. In the infrared reflectogram of the
Ferrara St Praxedis, it can be seen that those powdery contours
were subsequently traced and reinforced with very fine lines
in carbon black. These faint lines show most clearly as loose,
casual squiggles for the curls of Praxedis’s hair, very fine con-
tour lines in and around her white shoulder cloth, and precise

contour lines for her hands. (fig. 6)

Canvas

All three paintings, i.e., the Bardi-Serzelli St Praxedis, the Ferrara
St Praxedis, and the Kitson St Praxedis, are done on canvas. The
Bardi-Serzelli painting appears to have been done on a plain
weave canvas. As no x-radiographs of this painting were made,
automated thread counting could not be applied."® In con-
trast, the Ferrara St Praxedis, is executed on a, so called, ‘twill
weave’ canvas. In twill weave canvases the yarns are woven by
passing the weft thread over one or more warp threads and
then under two or more warp threads. Each weft yarn floats
across the warp yarns in a progression of interlacings to the
right or left, thus creating a diagonal orientation of the weave
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pattern. Twill weaves are often designated as a
fraction in which the numerator indicates the
number of harnesses that are raised (and thus
threads crossed), and the denominator indicates
the number of harnesses that are lowered when a
filling yarn is inserted. The twill weave fraction of
the Ferrara St Praxedis could thus be read as “two
up, one down”: 2/1. (figs. 7)

This is in logical contrast to the conventional
plain weave, “one up, one down”: 1/1, of the Kit-
son St Praxedis under examination. The x-radio-
graphs of the Kitson St Praxedis showed that it
was executed on a plain weave canvas that has an
average of 10 threads per centimetre in the warp,
and 10 in the weft direction.!’

Twill weave canvases are usually associated
with the Italian School of painting (the famous
‘tela Olona, or the ‘Mantelillo Veneziano), being
typical for the Veneto), but they appear to occur occasionally
in English and French paintings as well."® They seem to be
absent in Northern or Southern Netherlandish paintings.”
It is quite telling that such twill weave canvases can be found
in paintings that the Netherlandish painter Michiel Sweerts
made while he was working in Italy, but none of it can be
found in any of the paintings that he made, when back in the
Netherlands.?* Twill weave canvases are hardly ever found in
the Netherlands, but appear quite frequently in paintings of
Italian origin. While twill weave canvases seem to preferably
stay south of the Alps, plain weave seems to occur both north
and south of the Alps. These findings therefore, would not
absolutely exclude the possibility that the Kitson St Praxedis
could have been made in Italy, but would at least strongly indi-
cate that the Ferrara St Praxedis definitely was.

Fig 8 paint cross section from the Kitson St Praxedis, showing it done on a single dark
ground layer. (222-2, 100x)



Fig9 paint cross section from the Ferrara St Praxedis, showing the presence of siliceous
ground layer (226-1, 200x, BF + UV365)

Grounds

The next points of examination, should be about the, either
similar or different, types of ground or priming layers that are
on the Kitson St Praxedis, and the Ferrara St Praxedis.”!

Examination of a paint cross section (fig. 8) of the Kitson
St Praxedis shows a rather dark, single ground (possibly ap-
plied in two strokes) containing calcite, charcoal black, and
a proportion of earth pigments, mainly hydrous iron oxides.
Also some associated minerals - paragenetic with the iron ox-
ides - were present, including a few siliceous materials. ** El-
emental analyses of the ground indicate by the peaks for Fe
and Mn, the presence of ochres and umbers in the mixture,
which together with fair amounts of charcoal black must have
given the ground a distinctly dark brownish appearance.”® The
results of the elemental analyses and PLM were further con-
firmed with x-ray diffraction.?*

Examination of a paint cross section (fig. 9) of the Ferrara
St Praxedis also shows this painting to be made on a single
ground. This ground too, may have been brought on in two
applications. Especially in UV illumination this ground shows
to be characterized by the presence of roundish grains, but

also of quite prominent angular shards. Elemental analyses
indicated the presence of silicon, calcium, titanium, lead, and
iron as the main elements. Manganese was present in smaller
amounts. Further analyses with light microscopy, x-ray diffrac-
tion and micro-chemical analyses, indicated that the ground
was mainly composed of earth pigments, comprising a high
proportion of silica in the form of a-quartz (SiO,), and alu-
minosilicates in rather chunky particles, finer clayey material,
natural titanium oxides, such as ilmenite and rutile, calcite
and some lead white. The rather tan-brownish colour of the
ground is due to the presence of some earth pigments: um-
bers and ochres. These iron oxides may be paragenetic miner-
als, naturally associated with the siliceous material, rather than
as an intentional admixture. The natural earth ground for the
Ferrara St Praxedis can probably best be characterised as a so-
called quartz/clay ground. The composition of this ground
for the Ferrara St Praxedis seems in good agreement with the
type of preparation described, again, in the Volpato manu-
script Modo da tener nel Depingere.

In the dialogue between the two painter’s apprentices it
is stated that the bare canvas was first treated with two coat-
ings of weak parchment glue. Then, after some polishing with
a pumice stone, a priming ground was applied with linseed oil.
For this ground, any earth could do, but the older apprentices’
choice was a ‘terra da bocali), some red earth and a little um-
ber. For a Florentine painter like Ficherelli, the source for this
‘terra da bocali) i.e. a potters clay, was the pale tan coloured
clay dug at Monte Spertoli, some 13 miles from Florence.”

Montespertoli (Florence Province) is in a geologically
quite interesting environment. It is situated in the Valdelsa
Basin, a Late Tertiary and Early Quaternary synform basin,
bounded by the Albani-Chianti Mountains to the east and
the Livorno Mountains to the west. This basin is filled with
over 2000 m of Pliocene to Early Pleistocene continental and
coastal-marine sediments. (fig 10)

Within this synform basin, Montespertoli itself is located
at an elevation of c¢. 230 m on the surface of an elongated
(60 km long and 25 km wide) NW-SE oriented ridge. This
ridge, known as the Montespertoli-Tavarnelle structural High
(MTH), separates the Valdelsa River Basin to the west from
the Val di Pesa Basin to the east.(fig. 10 b) The historical town
lies on a conglomerate layer on top of that ridge with a bed-
rock characterised by alternations of alluvial, transitional, and
marine deposits. Thus, the geological setting of the MTH is
characterised by sub-horizontal alterations of pebbly, sandy,
and silty-clayey layers. Combinations of marine fossiliferous
silty and marly clays, sandstones, conglomerates and bioclastic
limestones. Added to these are alluvial deposits (Pleistocene-
Holocene) from the rivers in the Valdelsa Basin. Montesperto-
liis located near the catchments of the Elsa, Virginio, and Pesa
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Fig 10a, simplified geological map of Tuscany (after M. Merella et al., Geoheritage 15
(2023), 82). MTH = Montespertoli-Tavarnelle Structural High.

Rivers, major left tributaries to the River Arno.(fig. 10 b) Sedi-
ments of these rivers are characterised by calcareous, as well
as ophiolitic input. Concentrations of Ca, Mn, and Sr (car-
bonatic input) and Fe, Ti, Co and V are particularly high. The
relatively high Al concentration would indicate clay mineral
input from Pliocene-Quaternary fine-grained and lacustrine
clayey and sandy deposits.?® The basin’s mineral composition
is of quartz, feldspars and clay minerals, the most common of
which are vermiculite, chlorite, illite and kaolinite.?’

Such materials give an ideal composition for a painting
ground. The very fine clayish particles in the composition are
fine enough to conform to the smallest detail of the canvas fi-
bres. (also fig 7 b) Thus, they would provide a good, but flex-
ible adherence. And on the surface side, these particles would
be just fine enough to produce a very smooth and slick surface
to paint on. The courser sands, silts, and limestone particles
of the composition should provide enough bulk to fill up the
interstices of the canvas weave. And the inhomogeneous par-
ticle size should allow for some flexibility, and prevent the
ground layer from cracking.

And indeed, the chemical-, mineralogical composition,
and particle size distributions of the ground layer for the Fer-
rara St Praxedis seems to match the Monte Spertoli minerals
pretty well.

The use of a chalk-based ground for the Kitson St Prasxe-
dis would point to a Northern European origin rather than

Fig 10 b, detail from Carta Geologica della Toscana (note 25) showing the geological en-
vironment of Montespertoli. East of MTH = Pliocene-Quaternary Continental Deposits:

conglomerates, sands, silts, clay and limestones of fluvial-lacustrine environment; west
of MTH = Pliocene-Pleistocene Marine Deposits: clays, silty and marly clays.

an origin in Italy where such grounds are not common. With
the rare exception of the Rembrandt studio after 1648, quartz
grounds were not used in the Netherlands.”® Therefore, the
nature and amount of silicate materials in the ground of the

Ferrara St Praxedis would rather suggest an origin south of the
Alps.

Underdrawing

Next, the general composition of the image needed to be laid
out over the surface of the prepared canvas. Forms and con-
tours had to be determined before actual painting with full
colours could begin.

In most seventeenth-century paintings, the composition
was set up in loose dark brushwork over the ground layer(s).
That brushwork served as underpainting in which the even-
tual composition was fixed, volume and substance was given
to the forms, and darks and lights were distributed.?” The most
important outlines of the composition were laid out in loose
touches, with a brush in a thin wash of warm earth tones. Raw
umber, reddish ochres, ie. hydrous and anhydrous manga-



nese and iron oxides, were used for this purpose. This sketchy
approach, done in monochrome warm browns and carbon
black, helped to define the shapes and forms of the final com-
position.

In the case of these two paintings, Ferrara St Praxedis and
the Kitson St Praxedis both being copies, definition of form
and dark and light was approached in a different manner. In
these cases, there was no need to develop the composition in
a conventional monochrome underpainting, nor was there
a need to make a sketch for the definition of forms, nor for
the distribution dark and light areas. Those issues had already
been fully resolved in the completely worked-out image from
the exemplar. For the Ferrara St Praxedis the copyist would
have used the composition, forms and shapes of the Bardi-
Serzelli St Praxedis as an example. And this copy could very
well have been made in Ficherellis’s studio.

Using the “Volpato-method”, the copyist traced the essen-
tial outlines of the Bardi-Serzelli example through the “sand-
wich” of copying papers to deposit rather loose pigment lines
onto the ground of the new Ferrara canvas. These transferred
lines should then have served as a the underdrawing for the
copy. When the painting was examined with infrared reflec-
tography we found rather faint, and thin, but clearly visible
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Fig 11

infrared reflectogram of the Ferrara St Praxedis.

contour lines under the paint layers.”” These lines were placed
to reinforce the mechanically transferred powdery lines.

The pale or white powdery lines (lead white or gypsum
according to Volpato) probably did not stand out enough on
the rather pale tan coloured silicate ground, to be useful for
the next phase of painting. These reinforcing lines, possibly
done with a fine graphite stylus, were only drawn to define
contours: no attempts were found to render any volume or
shadows by hatching. (fig 11)

Within those contours, the necessary underpainting could
then be accomplished just by blocking in the outlined areas
with their appropriate colours.

There is little doubt that a very similar procedure would
have been used to make a copy from the copyj i.e. to make the
Kitson St Praxedis copy from the Ferrara St Praxedis. Both
paintings are identical in form and size. An overlay of the two
paintings sized to scale shows that the figures — again - are con-
gruent! (fig 12) With the heads, proper left sleeves and knees
perfectly aligned, the differences appear to occur mainly in
the lower left corner with the ewer and the stone block. Also a

slight blurring at the contours of her body is visible. The larger
differences are probably caused by accidental shifting of the
papers during the tracing process. Those shifts occur quite fre-
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Fig 12 overlay - scaled to size - of the Kitson St Praxedis at 50 % transparency in full co-
lour over the Ferrara St Praxedis.



Fig 13 infrared reflectogram of the Kitson St Praxedis.

quently and come naturally with the process.*' The slight blur-
ring around the edges of the figure may also have been caused
by imprecise tracing; either in copying on the transparent pa-
per from the original, or in tracing with the blunt stylus onto
the blank ground of the new canvas. Alternatively, shifting of
the papers during the tracing exercise may also have occurred.

The infra-red reflectogram of the Kitson St Praxedis (fig
13) does not show any of the reinforced graphite lines that
we saw in the Ferrara picture. On the very much darker car-
bon black-doped ground of the Kitson painting (see fig 8),
the white powdery lines from lead white or gypsum probably
stood out clear enough. There probably was no need for any
reinforcement. The painter could directly begin with filling in
the contours with his paints.

Painting reds

The infrared images show that on the Ferrara St Praxedis, (fig.
11) those paints around the figure of Praxedis, i.e. the archi-
tecture to the left and right in the background and the square
block with the urn, and a dark zone of the foreground, are
mixtures containing a fair amount of carbon black. The figure
itself, however, was - within the well-defined graphite line con-
tours - done in clear and unmixed local colours. No carbon
black admixture there. The only instance where we found the

use of carbon black in the figure itself are just a few accents in
the hair and some touches to increase the contrast between
the dark sash and the white of her proper left cuff. Otherwise
all the darks and lights of the figure found their expression by
the use of mixtures of lead white with a slight touch of red lake
pigment being applied directly over the ground. When dry,
the modulation of forms in this whitish lively brushwork was
covered with glazes of cochineal red lake. Darker tones were
not achieved by adding black pigment, but rather through ac-
cumulation of red lake glazes. In darker areas, red glazes were
simply build up in thicker layers. And by piling up more, up
to five or six, intensely coloured glaze layers. In lighter areas
remnants of glazes seem merely rubbed in the depressions

Fig 14 paint cross section (226-6) from pinkish highlight of the red dress of the Ferrara
St Praxedis.

a=direct polarised light, bright field illumination, mag. 100x. Glazes thinner over lead
white highlight; thicker and multiple layers in darker area.

b = detail from a, mag. 500 x; ¢ = detail in ultraviolet illumination (A = 365nm)



Fig 15 paint cross section (226-2) from the warm reddish fold in the red dress of
the Ferrara St Praxedis.

a = direct polarised light, bright field illumination, mag. 200x. b = ultraviolet illu-
mination (A =365nm)

Fig 16

paint cross section (222-2, 200, UV365 stack) from a darker passage in
the raspberry-red dress of the Kitson St Praxedis.

a=direct polarised light, bright field illumination, mag 500x, b = ultraviolet illumina-
tion (A = 365nm). Just two layers of cochineal red over the dark carbon black-doped
ground.

of the whitish impasto brushwork. (fig. 14 a+b+c) Modula-
tion of forms was accomplished by brushing in the highlights,
followed by the thicker and thinner applications of red lake
paints over these highlights and directly on the pale-brownish
ground layer. Occasionally this was topped oft with a mixture
of red lake and very slight touches of vermillion.(fig. 15 a+b)
The vermillion was probably used to give the harsh and sharp
colour of the red lake some warmth. That must also have been

the function of the pure vermillion that was brushed over the
edges of her sleeves.*

In the Kitson St Praxedis, much of the dark tone is deter-
mined by the use of carbon black in the chalk ground. Carbon
black was used lavishly. (fig. 13) And then, on top of this dark
tonality, highlights in more or less densely applied lead whites,
provided the suggestion of tone and volume. This was then
topped oft with one, or two, layers of intensely coloured cochi-
neal lake paint.* (fig. 16 a+b)

Infrared reflectography is probably the best technique to
demonstrate the difference between the two approaches in
painting the figures of St Praxedis.

If the infrared radiation encounters a blackbody absorber,
such as the graphite or carbon black based pigments, the ra-
diation is severely attenuated by absorption. Those infra-red

Fig 17 a. infrared reflectogram of detail from the Ferrara St Praxedis
b. infrared reflectogram of detail from the Kitson St Praxedis

¢. detail from the Ferrara St Praxedis

d. detail from the Kitson St Praxedis



photons that succeed in transmitting through paint layers
onto a light priming without any carbon black, are largely re-
flected back to the camera.

The reflected infrared image of a painting is thus a mixture
of black features representing strongly absorbing colorants,
with lighter features showing scattering or non-absorbent pig-
ments. The significance of this demonstrates quite well in the
comparison between the two paintings in details of the red
drapery around Praxedis’ left knee. (figs. 17 c+d) The infrared
detail of the Ferrara St Praxedis does not show any contrast at
all. (fig. 17 a) Just barely visible, we see a few brushstrokes in
lead white under the red lake glazes to indicate stronger high-
lights. The infrared photons are largely reflected back to the
camera. In the Kitson St Praxedis, however, the same area is
characterised by a very strong contrasts between highlights
and shadows. (fig. 17 b) At first sight, the lighter areas of the
red dress in the Kitson painting (17 d) seem to be fairly simi-
lar to the lights on the Ferrara St Praxedis (17 c). Plain lead
white, very thin glaze of red lake over it. But the telling differ-
ence is in the dark areas. These darks are not only darker than
the equivalent areas on the Ferrara St Praxedis, but also more
intense. That is not only caused by the mellowing down of the
red drapery by the use of vermillion in Ferrara St Praxedis (17
c), but also because in her dress the darkest colours are merely
determined by the absorption of light through a multitude of
layers of red lake. This is in strong contrast with the Kitson
St Praxedis (17 d), where the reds are exclusively done with a
harsh cochineal red lake without any admixture of vermilion.
But more than anything else, the infrared detail in the Kitson
St Praxedis, shows that the darks are determined by the local
absorption of the infrared photons, due to the presence of
carbon black pigment. There, the folds and pleats of Praxe-
dis’ dress were set up by the painter in a very strong light-dark
contrast. When this was dry, the artist glazed the whole sur-
face over with a film of red lake. In ultraviolet light the organic
lake showed an even and powerful fluorescence. This red film,
being slightly too translucent, and therefore showing still too
harsh light/dark contrast, was then followed up by a second
glaze of the same cochineal red lake. Modelling of forms was
then further refined by thinning these glazes, sometimes by
blotting away, specifically at the highlights.

In short: In the Ferrara St Praxedis, the modulation of
forms in the reds was accomplished by adding more and
thicker glaze layers in the darker areas, and using admixtures
oflead white and vermilion to the glaze for the lighter areas. In
the Kitson St Praxedis, the modulation of forms was accom-
plished by painting extreme dark and light contrasts using
carbon black. And these extremes were then pulled together
by placing a single - or at most a double - uniform film of trans-
lucent cochineal glaze over it.**
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Painting yellows

On most European seventeenth century paintings, lead tin
yellow (Pb,SnO,) is taken as the pigment of choice for the
most bright and shiny golden objects. Not so on both Praxe-
dises. Surprisingly, the bright yellow highlights for the golden
handles of the urn at the St Praxedis’ knees, on both paint-
ings, were done with mixtures of lead white and yellow ochre,
rather than the more conventional lead tin yellow. And also
in other areas on both paintings, lead-tin yellow was emphati-
cally absent.

In the painting of the golden handle of the ewer on the
Ferrara St Praxedis, a layer of bright yellow ochre was directly
applied on the clay/silicate ground. Examination of a paint
cross section in ultraviolet illumination (A ex. = 470nm) indi-
cates that this yellow ochre was applied in two layers, of which
alighter one is placed on top of a darker, more brownish ochre.
A thick, fluorescent layer on top of this lighter ochre would
suggest that a glaze of an organic yellow lake was applied. (fig.

Fig 18

paint cross section (226-4, 500x) from the golden highlight of the ewer on
the Ferrara St Praxedis.

a = direct polarised light, bright field illumination, mag. 500x. b = ultraviolet illumina-
tion (A =470nm)



Fig 19
Pb consistent with lead white, Fe with yellow ochre.

18). Yellow lake pigments were made by precipitating a spe-
cific plant extract (Reseda luteola, Rhamnus cathartica) onto an
aluminium hydrate substrate.

Careful examination on the surface of those very same
areas of the Kitson St Praxedis with a digital microscope at
different ranges of magnification, did not reveal any signs of
such yellow lakes.** Also concerted efforts under ultraviolet il-
lumination (A ex = 365nm, and 440nm) were not successful in
showing evidence for any remnants of the characteristic yel-
low flavonoid substances. Here, we just found yellow ochres
and lead white.(fig 19)

Painting blue

On both the Kitson St Praxedis and on the Ferrara St Praxedis,
the blue paints turned out to be made of ultramarine.*® This
costly pigment was applied in a seemingly unconventional
manner in both cases. For blue passages, most seventeenth-
century painters usually started to apply underpaints, or dead
colours, with rather economical mixtures of opaque paints.
The underpainting of blue draperies or shadows was usually
executed in cheap smalt, indigo or azurite, generally mixed
with lead white. Once this underpaint was dry, the painter
would then proceed by applying a thin translucent glaze of
the costly ultramarine.’” Thus, dead colouring was not only
helpful in defining values of tone and colour, it also helped to
make alittle bit of expensive pigment go along way.*® Onboth
paintings, no trace of smalt or any other cheaper dead colour
was found, instead the blue skies behind the saints were done
with nothing but ultramarine and sometimes a bit of lead
white. However, the way in which the ultramarine was ap-
plied was distinctly different. That difference does not show

a, detail of the ewer on the Kitson St Praxedis white dot = measurement spot; b. x-ray fluorescence spectrum does not show any evidence for lead-tin yellow.

Fig 20 a. infrared reflectogram of detail from the Ferrara St Praxedis
b. infrared reflectogram of detail from the Kitson St Praxedis

¢. detail from the Ferrara St Praxedis

d. detail from the Kitson St Praxedis

n



up at first glance. Both skies are of an even and moderately
light blue, the one on the Ferrara St Praxedis, fairly smooth of
a somewhat warmer tone, relative to the one on the Kitson St
Praxedis, done in a more vigorous brushwork with a slightly
cooler tonality. (figs. 20 c and d)

Here again, the examination of the paintings with infrared
reflectography turned out to be very informative. The infrared
detail of the blue sky to the left behind the saint’s head on the
Ferrara St Praxedis does not show very much contrast. (fig. 20
a) Just barely visible, we see a few of the graphite (?) lines to
indicate the curls of her hair. Otherwise, the infrared photons
are, almost without any absorption, largely reflected back to
the camera. In the infrared image the sky looks smooth and
white. A closer look at a paint cross section from the Ferrara
painting (fig. 21) shows the cause of this effect. The blue for
the sky consists of just a single layer of not extremely good
ultramarine. The blue lazurite particles in that layer are accom-
panied by a fair amount of associated other silicate minerals,
and naturally occurring calcite particles. These are all minerals
that have refractive indices low enough to be fairly translucent
in oils. There is also a small admixture of lead white. But that
white just lightens the colour a bit. It does not affect the trans-
lucency of the blue paint very much. These minerals do not
absorb notably in the infrared. (fig. 20 a) The photons simply
pass through and are largely reflected back to the camera. The
area therefore, appears whitish in the reflectogram.

The lower blue layer on the Kitson St Praxedis (fig.
22) is roughly of the same quality as the single blue
layer on the Ferrara St Praxedis, i.e. moderate quality
of lazurite pigments in varying particle size, accom-
panied by relatively large amounts of associated
silicate minerals and calcite. The amount of natural
contamination that comes with not extremely re-
fined lapis lazuli mineral. However, in this case, the
light that passes through this mixture is not almost
fully reflected. Because of the carbon black admix-
ture in the priming layer of the Kitson St Praxedis,
part of the light is also absorbed. The longer wave-
lengths of light, i.e. the red (620-720nm) and the in-
frared (< 800nm) ones tend to get more absorbed,
the blue (460-500nm) and green (500-570nm) wave-
lengths penetrate less, and therefore may be more
easily reflected. This could perhaps explain the
slightly more greenish aspect of the blue on the Kit-
son St Praxedis.* The painter of the Kitson St Praxe-
dis must have been troubled by the dark tone of the
ground showing through. The infrared image (fig.
20 b) shows that he brushed in thicker, more opaque
paints with larger lead white admixture. So much
so, that the infrared photons are preferably reflect-
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Fig 21 paint cross section (226-8) from the ultramarine blue sky on the Ferrara St
Praxedis.

a = direct polarised light, bright field illumination, mag. 500x. b = ultraviolet illumina-
tion (\ =365nm)

ed by the opaque white, before they could reach the
ground layer and be absorbed by the carbon black in
it. These more opaque paints were rather vigorously
brushed in, in an angular “patch” around the architec-
ture to the left, and almost in a halo of opacity around
the saints” head. Clearly, one layer of blue was not
sufficient for the Kitson St Praxedis. The paint cross
section (fig. 22), shows that the first, relatively course
and lower quality of blue is covered with a rather thin
layer of very fine high-quality ultramarine. Not much
contamination there. As the refractive indices of the
ultramarine particles are around 1.5~1.522, the un-
derpaint must have appeared fairly translucent.* The
dark tone of the ground would have shone through.
This was usually considered an undesirable property
for underpaints. But the painter made effective use of
painting as a multilayered system, transmitting and
reflecting light in a different manner in each layer.
Part of the light gets absorbed and another part gets
scattered when the light strikes such a sequence of
layers. The way this occurs is determined by the char-
acteristics of each separate layer.* The particles of the
top layer are very closely packed and mixed with lead
white to limit the greyish tonality from the ground,
while at the same time making good use of the blue



Fig 22 paint cross section (222-1) from the ultramarine blue sky on the Kitson St
Praxedis.

a = direct polarised light, bright field illumination, mag 500x, b = ultraviolet illumina-
tion (\=365nm).

of the dead colour. Supported by the base colour of
the underpaint, blue light shines off from just a very
thin layer containing small amounts of very good
ultramarine. Just enough thickness to provide a
good, convincing blue, just thin enough to take full
advantage of the dead colour. A very effective trick
to make small amounts of costly material go a long
way.*

Our examinations on the genesis and technical features of the
two paintings have resulted in convincing evidence. Although
the two paintings look identical, the making of them was ac-
complished with distinctly different painting techniques. We
also found the use of different materials, or the same materials
being used in a different manner. The technical features of the
Ferrara St Praxedis strongly suggest a making in Italy, whereas
its Kitson copy has the characteristics of a Netherlandish ori-
gin.

This Netherlandish origin may also be confirmed on the
basis of lead isotope ratios. Lead occurs in nature as a combi-
nation of four stable isotopes (**Pb, 2*Pb, ’Pb, and ***Pb),
having different masses. The stable isotopes constitute lead
compounds in different ratios, depending on their original
geological deposit. Thus, the ratio of these lead isotopes is in-
dicative for the source of the lead. Fabian and Fortunato have
demonstrated that isotope ratios of lead whites correlate with
the geographical origins (Netherlands, Germany, Italy, Spain)
of the paintings on which these pigments were applied.* This
method was also successfully used in 1976 by Keisch and
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Fig 23 ratios of lead isotopes (*"PB/**Ph = 18.46885; *Ph/?Pb = 2.081991) from
white cuff on the Kitson St Praxedis (red star) conform to “Netherlandish” ratios (yellow
dots) as found on paintings by Vermeer in the National Gallery Washington.

Callahan to differentiate the lead white on genuine Vermeer
paintings from Vermeer fakes in the collection of the National
Gallery, Washington. That study was based on the assumption
that the genuine paintings would be characterized by seven-
teenth-century “Dutch” ratios, and the forgeries by modern,
contaminated ratios. The catalogue of ‘authentic’ isotope ra-
tios then served in also scientifically excluding the two ques-
tioned works from Vermeer’s oeuvre. * In 2014, dr. Gareth
Davies of Amsterdam Free University analysed a small sample
of lead white from the Kitson St Praxedis with this method.*
His results confirmed a Netherlandish origin of the Kitson
painting.* (fig. 23)

The attribution of the St Praxedis to Vermeer, was initiated
by Kitson because of the date and signature at the lower left.
This would read: Meer 1655.*7 Many scholars who rejected
the attribution, suggested that this signature would be a later
addition. They assumed a modern signature paint applied over
the surface of an old painting. Therefore, the signature was in-
tensively examined with an advanced digital microscope at a
large range of magnifications.* These examinations indicated
that the signature paint does not run over older cracks, as a
newly applied paint would have done. Also observations with
a conventional stereo-microscope and later with a hand-held
digital microscope, did not reveal anything suspicious about
the signature.*” There was no evidence to suggest that the
paint of the signature would not be integral with the rest of the
paint. The paint of the signature on the Kitson St Praxedis was
identified as bone black.” (fig. 24) This pigment, a form of
charcoal produced by heating animal bones in the absence of
air, was a very common pigment in the seventeenth century. It
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Fig 24a, detail of the signature (letter e) on the Kitson St Praxedis white dot = measure-
ment spot; b. x-ray fluorescence spectrum subtraction of back ground spectrum from
signature spectrum show presence of Ca and P. Consistent for bone black. Ph salts may
be present as siccative.

.......... a

contains up to 20% of elemental carbon, the remainder being
made up of calcium phosphate (Ca ,(OH)(PO,),, hydroxy-
apatite).’! Also the presence of protrusions of saponified lead
white, originating from the lower layer, indicates that the paint
of the signature should well be contemporary with the rest of
the painting.

When all this evidence is accepted, we may need to re-
consider a Vermeer, albeit one that does not really look like
a typical Vermeer. The Vermeer with whom we are most fa-
miliar, is an artistic personality that existed only after c. 1660.
The present, much earlier, painting under investigation seems
to be the product of a Vermeer who, at a very young age, had
not yet formed his ‘signature’ style, and personal painterly idi-
osyncrasies. This outcome confronts us with questions about
artistic choices that seem to be in serious conflict with other
Netherlandish seventeenth-century paintings. The St Praxedis
is indeed ‘in theme and conception wholly typical of the Flor-

entine Seicento’*?

And these approaches seem foreign to the
conventions of Dutch 17*-century painting. St Praxedis was a
rather obscure saint, a 2"-century Roman virgin and martyr
who was revered for having cared for Christian martyrs after
their deaths. Not even a well-known subject in staunchly cath-
olic countries.” Why would a beginning painter in the Calvin-
ist Dutch republic start his career with making such an Italian

style Catholic painting?

Love and devotion

Vermeer was born in 1632 in a protestant family and baptised
in the reformed church. However, on 20 April 1653, convert-
ed to the old religion, he married Catharina Bolnes in the schu-
ilkerk Hodenpijl in the village of Schipluiden. This schuilkerk
was a (semi) clandestine catholic hidden church dedicated
to Ignatius of Loyola, the founder of the Jesuit Order.’* Hid-
den churches were fully decorated Catholic churches hidden
behind the facades of ordinary houses. Hodenpijl was prob-
ably chosen over Delft, because in that hidden church, their
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ceremony could take place without disturbance. At that time
catholic ceremonies were forbidden by the civil authorities
in Delft. Vermeer’s conversion must have been a strong act
of love and/or of faith. In seventeenth-century Netherlands,
such a move implied several serious social and economic dis-
advantages. For members of the catholic community it was
not possible to hold any public office. The couple eventually
went to live in the Papenhoek (the Papist’s Corner), an area in
Delft almost exclusively inhabited by adherents of the catholic
religion. Their neighbours on the Oude Langendijk were local
Jesuit priests, who also ran the local catholic hidden church.
Vermeer and his family maintained a strong connection with
the Jesuit Order and that church, and the Jesuits played a con-
siderable part in Vermeer’s working practice and iconogra-
phy.*s

The most important Jesuit priest in Vermeer’s life must
have been Isaac van der Mije. Born in Delft in December
1602, he ended up in Mechelen (Malines) some 20 kilome-
tres south of Antwerp, where he entered the Jesuit order on
20 September 1623. He had expressed his desire to be send
for missionary work to India or Ethiopia, but instead was send
(1639) for missionary work in the Dutch Republic, the so-
called Missio Hollandica. After having worked in several cities,
Van der Mije was assigned to Delft in 1650. There he over-
saw the reconstruction of the hidden church, that got severely
damaged on the gunpowder explosion of 13 Oktober 1654.
His renewed hidden church was made to accommodate 700
persons and was provided with new catechetical art works.
No doubt, these art works would have been of Counter Re-
form nature.’

The Jesuits used the arts as means of articulating their
message of the Catholic Church ‘s dominance over Christian
faith. It was one of their primary tools of propagation for the
counter-reformation.’” They wanted their religious imagery to
defend orthodoxy against Protestant iconoclasm and to reas-
sert ecclesiastical authority. Therefore, they encouraged art, as
long as it was religious in content, and would glorify God and
the Catholic traditions. After all, it was the founder of Jesuit
order, Ignatius of Loyola, who recommended in his Spiritual
Exercises, that the faithful place before their mind’s eye images
of the Passion and the feats of the saints.*® Jesuit art was aimed
to move viewers and encourage emotional reactions to aid the
faithful in atonement for Christ’s sacrifice. They had a taste for
the dramatic and theatrical.® And there was not very much
appreciation for understatement. On the contrary, they rather
wanted their paintings to be very powerful statements that
could encourage pious reflection and contrition. They saw the
function of art as a defence of Catholic tenets that were denied
by Protestants. And so, the subject matter was, of course, often
about the very things that the Reformation had abandoned:



Fig 25 a, the castle of Rhoon, leaded glass panels at ground floor,
b characteristic pattern of leaded glass in the “empire room”recurring in many Vermeer
paintings. In centre is the specific coat of arms of Alverade van Wendelnesse.

the sacraments and the traditional saints. Thus, a depiction of
a ‘blood-sopping’ saint may not have been quite suitable in
the conventions of secular 17*- century Dutch painting, but
it would definitely fit in the counter-reformation religious im-
agery of the time.%

Castle Rhoon

Isaac van der Mije was not only a Jesuit priest, he was also a
painter. Before he joined the Jesuit Order he had received a
regular 8 years of training as a painter. He seems to have put
that training to good use during the time that he was assigned
to the castle of Rhoon. (fig. 25 a) Despite the religious ban of
1580, the Lords of Rhoon had remained catholic during the
16" and 17" centuries. First, they had built a catholic church
near the castle, but that one was confiscated by the protes-
tants. They then decided to hold their catholic service / mass
in the castle itself. For that purpose they had a house chapel
for private sermons constructed on the first floor. From the
late 16" century until 1683 the castle housed many Jesuits for
shorter or longer periods of time and functioned as a small,
but significant catholic refuge.®!

In the time of Pieter-VIII van Rhoon (castle lord 1635-
1679), Isaac van de Mije was appointed in 1645 as huiskape-
laan (house chaplain) to work there until 1650.

Those religious duties for just one family would not have
taken much of his time and he seems to have spent much of his
time in making paintings for the chapel. Sadly, we do not know
what these paintings looked like as the castle’s church hall and
chapel room have seen several later renovations. And upon the
family’s departure from Rhoon Castle, the last owner emptied
the chapel of all its’ furnishings.”> Now, only a few architec-
tural details remain. Since he had spent, after his entering into
the Jesuit Order, some 15 years in the Antwerp region, there is
a fair chance that in style, technique, and iconography Van de
Mije’s paintings would have conformed to the Flemish tradi-
tion. That would certainly not have been exceptional. In the
Antwerp region, there was a strong involvement of the Jesuits
in art, both on a theoretical (Aquilonius), and on a technical
— practical level.®®

But Van de Mije was not the only painter visiting or stay-
ing at Rhoon Castle. Slager has convincingly demonstrated
that Vermeer had used the castle’s rooms for the location of
many of his interior scenes. Some of the castle’s windows still
have a highly characteristic 15-block leaded glass pattern with
the coat of arms of Alverade van Wendelnesse, the previous
owner of the castle. (fig. 25 b) And on several of Vermeer’s
paintings this very same coat of arms can be found!**

The establishment of the connections between Vermeer,
Van de Mije, and Rhoon Castle, may provide new clues about
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Vermeer’s training as a painter. When, some eight months af-
ter his marriage, he was accepted into the St. Luke guild in De-
cember 1653, his registration fee was six guilders. That would
imply that he had not served a full apprenticeship with an
established Delft master. The official requirements of appren-
ticeship were at least four to six years. For an aspiring painter
the fee would have been just three guilders, if the candidate
had served his full time with a Delft master.®> Therefore, Jo-
hannes Vermeer may well have pursued his studies outside of
Delft. Several arguments are proposed that Van de Mije, a one
generation older painter, could have could have worked in the
role as teacher with Vermeer at Rhoon Castle.®® The training
of the young Vermeer by the Jesuit Isaac van de Mije could
have taken place at some point(s) between c.164S and 1653,
the date of his acceptance in the Delft guild. And much, if not
all, of this teaching may have taken place at Rhoon Castle. Ver-
meer was only 18 years old when Isaac van de Mije came to
Delft. Guild candidates were required to pass a compulsory
master’s test, in which they had to produce their masterpiece
of professional standards.

Signatures

In this context it is tempting to speculate further on the sig-
natures under the Kitson St Praxedis. The painting also has a
second, mysterious, and poorly legible inscription on the low-
er right edge. The paint of this inscription too, is found to be
integral to the rest of the paint structure. It is difficult to read
as it is very heavily abraded and is done in light ochre paint on
a darker ochre earth colour.”” Wheelock has read the remnants
of this inscription as: “Meer N R..0.0”%® He interpreted this
as: “Meer N(aar) R(ip)o(s)0’, i.e. “Vermeer, after Riposo”.
This reading seems very questionable. Riposo was indeed
the nickname of Felice Ficherelli, the maker of both the Bardi-
Serzelli St Praxedis, and the Ferrara St Praxedis. And indeed,
he seems to have been given that name by his Florentine col-
leagues because of his easy-going character. However, it would
seem quite unlikely that the young Vermeer in Delft would
know about a nickname that was only current in a small circle
in Florence. If he would have wished to indicate on his Kitson
St Praxedis copy, the name of the maker of Ferrara St Praxedis
exemplar, he certainly would have used the artist’s real name.
An alternative interpretation seems possible. Rather than
to an artist’s nickname Riposo, could the inscription have
referred to Rho(o)den, R(o)oden, R(h)oeden, or any other
of the latinized versions like Rhoona, Rhoonae and Roodio-

rum, that the Jesuits frequently used in their texts addressing
Rhoon?®
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Conclusion

Some art historians consider a painting of St Praxedis to be
an autograph early painting by the Dutch painter Johannes
Vermeer. This painting is a faithful copy of an Italian painting
with the same subject by Felice Ficherelli. Both paintings look
very similar. And both paintings show quite prominent seven-
teenth-century Italian stylistic features. Art-technical studies,
however, have shown that the making of both paintings was
accomplished with distinctly different painting techniques.
We found the use of different materials, or the same materials
being used in a different manner. Different materials, different
methods. Art technological studies also convincingly demon-
strated that the copy must have been made in the Netherlands,
whereas its exemplar would have been made in Italy, and more
specifically in the Florentine region.

The present study on genesis and technical features of
both paintings would confirm that the attribution of the copy
to Vermeer could be correct. The establishment in this respect
of connections between Vermeer and the Jesuit community at
Rhoon Castle may provide new clues about Vermeer’s train-
ing as a painter.
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on the basis of the identification of Ca and P (for calcium phosphate,
i.e. bone black), in the black paint by x-ray fluorescence measure-
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